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ABSTRACT 

The hepatoprotective activity of Ethyl acetate extract of Adhatoda vasica was investigated against CCl4 

induced liver damage in Swiss albino rats. At the dose of 1ml/kg, CCl4 induced liver damage in rats as 

manifested by statistically significant increase in serum Alanine aminotransferase, (ALT), Aspartate 

aminotransfrase (AST), Alkaline Phosphatase (ALP) and also in serum Bilirubin. Pre-treatment of rats 

with the ethyl acetate Extract of Adhatoda Vasica  (100mg/kg and 200mg/kg) prior to the CCl4 dose at 

1ml/kg statistically lowered the three serum level enzymes and also Bilirubin. Histopathlogical 

observations also coincided with the above results, however 200mg/kg dose was found to be more 

active.  Current results suggest that Ethyl acetate extract of Adhatoda vasica has potent 

hepatoprotective effect against CCl4 - induced liver damage. 
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INTRODUCTION 

Liver is one of the largest organs in the human 

body and the chief site for intense metabolism 

and excretion. So it has the surprising role in the 

maintenance, performance and regulating the 

homeostasis of body.  It is involved in almost all 

biochemical path ways to growth, to fight against 

infections, diseases, nutrient supply, energy 

provision etc. The major functions of liver are 

carbohydrate, protein and fat metabolism, 

detoxification, storage of vitamin and formation 

of bile. Unfortunately, conventional or synthetic 

drugs used in the treatment of liver diseases are 

inadequate and some times can have serious side 

effects. Drug induced liver injury is a major 

health problem that challenges not only health 

care professionals but also the pharmaceutical 

industry and drug regulatory agencies.
1 

The rate 

of hepatotoxicity has been reported to be much 

higher in developing countries like India(8-30%) 

comp aired to that in advanced countries(2-3%) 

with a smaller dose schedule
2
. The use of medical 

plants to treat human diseases has been 

performed for millenniums. Now days it is 

known that 80% of the world populations have 

already taken medicinal plants and 30% are 

prescribed by physicians. To prove the traditional 

claims, the hepatoprotective activity of Adhatoda 

vasica was evaluated. 

Adhatoda vasica (common name- Malabar nut, 

Family- Acanthacea) is a small ever green plant 

(1-1.25m) with broad lanceolate leaves. The 

flowers are white, pink or purple. The plant 

grows through out the Indian pensula up to an 

altitude of 1300m
3
. The biological work 

performed so for on this plant showed poultice on 

rheumatic joints as counter-resistance on 

inflammatory swelling on fresh wounds, urticaria 

and in neuralgia
4
. The present investigation has 

been designed to study the hepatoprotective 

activity of Ethyl acetate extract of the whole plant 

of Adhatoda vasica in carbon tetrachloride 

induced hepatic damage in rats.  
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MATERIAL AND METHODS 

Plant material 

The plant of Adhatoda vasica was collected from 

remote areas of Bhopal district, during Dec. 

2010. Identification of plant was carried out at 

department of Botany Bhoj Mahavidhyalya 

Bhopal. A voucher specimen has been deposited 

at the Herbarium located at postgraduate 

department of zoology Bhoj Mahavidhyalya 

Bhopal. 

Preparation of plant extract 

The whole plant of Adhatoda vasica was washed 

thoroughly with tap water, sun dried and 

powdered. The powder (100gm) was successively 

extracted with 90% ethyl acetate in soxhlet 

apparatus for 48 hours duration. The filtrate was 

then concentrated and the solvent was evaporated 

under reduced pressure in a Rotatory evaporator. 

The yield of the extract was found to be 25.89%. 

This crude extract was referred to as AV. For 

administration the crude extract was dissolved in 

DMSO and used for the experiments. 

Experimental animals 

Swiss albino male rats (150-175gms) obtained 

from the animal house of PBRI. They were 

housed under the standard laboratory conditions 

and were feed commercial rat feed (Lipton India 

Ltd, Mumbai, India) and water, ad libitum. All 

animal experiments were carried out according to 

NIH guide lines after getting approval of the 

institute
’
s Animal Ethics Committee (Regd 

No.1283/c/09 CPCSEA). 

Carbon tetrachloride induced hepatotoxicity  

CCl4 was suspended in olive oil and administered 

p.o, at a dose of 1ml/kg. Healthy rats were 

divided into five groups (six per group). Group 1, 

the normal control group received a single dose 

of DMSO (3ml/kg p.o) for 7 days. Group 2, the 

CCl4 intoxicated control group received a single 

dose (1ml/kg bw,p.o). Group 3 received drug 

silymarin (50mg/kg,bw) for 7 days and a single 

dose CCl4 (1ml/kg,p.o.) on seventh day. Group 4 

and 5 received AV (100and 200mg/kg, bw, p.o) 

and a single dose of CCl4 (1ml/kg) on the seventh 

day. The animals were scarified after 24 hours of 

last treatment. The blood samples from all groups 

were collected separately by retro orbital 

puncture and allowed to coagulate for 30 min at 

37 
o
C, the clear serum was separated at 8000 rpm 

for 10min and subjected to the liver function 

tests. 

Liver function tests 

Biochemical parameters like serum glutamate 

pyruvate transaminase
5
 (SGPT), serum gultimate 

oxaloacetate transaminase
5
 (SGOT), serum 

alkaline phosphatase
6
 (SALP) and serum 

Bilirubin
7
 (SB) were assayed according to the 

standard methods.  

Histopathological studies 

After blood draining liver samples were excised 

from the control and treated groups of animals 

and washed with normal saline separately. They 

were suspended in 10% formalin for 24 hours. 

The formalin-fixed liver samples were stained 

with haemtoxylin-eosin for photo microscopic 

observations of the liver histological architecture.  

 

STATISTICAL ANALYSIS 

Statistical comparison between control and 

treated groups was made, Analysis of variance, 

followed by multiple comparisons 
8
. 

 

RESULTS 

Administration of the CCl4 (1ml/kg p.o) caused a 

significant increase in serum enzymes namely 

SGOT, SGPT, ALP and SB in rats, as compared 

to normal rats. However pretreatment with plant 

extract AV, prior to CCl4 administration caused a 

significant reduction in the values of SGOT, 

SGPT, SALP and SB, however 200mg/kg dose 

brought reduction almost comparable to 

silymarin(50mg/kg) treated groups (table-1) 

The hepatoprotective of AV was further 

confirmed by histopathological examinations of 

the liver samples from respective groups. 

Histological architecture of CCl4 treated liver 

sections showed degeneration of hepatic cells 

with centrilobular necrosis. Sinusoids were 
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observed to be inflamed and flooded with 

inflammatory cells. However, administration of 

AV (200mg/kg) almost normalized these defects 

in the histological architecture of the liver 

resembling that of silymarin treated groups, 

showing its potent hepatoprotective effects (Fig 

1-5). 

 

DISCUSSION 

Herbal based therapeutics for liver disorders has 

been in use in India for a long time and has been 

popularized world over by leading 

pharmaceuticals. Despite the significant 

popularity of several herbal medicines in general, 

and for liver diseases in particular, they are still 

unacceptable modalities for liver disease.  

The efficacy of any hepatoprotective drug is 

essentially dependent on its capability to either 

reduce harmful effects or to maintain the normal 

hepatic physiological mechanism that have been 

un balanced by the hepatotoxin
9
. The result of the 

present study reveal that the Ethyl acetate extract 

of Adhatoda vasica possess significant 

hepatoprotective activities against CCl4 induced 

liver damage in Swiss albino rat. It has been 

observed that the CCl4 is bio-transformed by the 

cytochrome p-450 system to the trichloronethyl 

free radical; this free radical may react again with 

oxygen to form a trichloromethyl per oxygen 

radical which may attack lipids on the membrane 

of endoplasmic reticulum
10

. Trichloromethyl per 

oxygen free radical leads to lipid per oxidation, 

the disruption of ca
++

 homeostasis and finally 

results in cell death
11-12

. Therefore the leakage of 

large quantities of enzymes into the blood stream 

is often associated with massive necrosis of the 

liver.   

Administration of CCl4 results in the rapid 

increase in the serum GOT, GPT and ALP (table-

1) .Serum GOT can be found in the liver, cardiac 

muscles, kidney , brain , lungs, skeletal muscles 

,leukocytes and erythrocytes (in decreasing 

concentrations)
13

. Whereas the highest 

concentration of serum GPT is found in liver 

tissues, serum GPT occurs in two locations, the 

cytosol and mitochondria. Serum GPT appears to 

be more sensitive and specific test for hepato- 

cellular damage than serum GOT. 

Although the serum enzyme levels are not the 

direct measure of hepatic injury, they show the 

status of the liver. The elevated levels of enzymes 

are indicative of cellular leakage and loss of 

functional integrity of cell membranes in the 

liver
14

. Thus lowering of enzyme content in 

serum is a definite indication of hepatoprotective 

action of a drug.  

Serum ALP and Bilirubin levels are also related 

to the status and function of hepatic cells. In the 

present study Ethyl acetate extract of Adhatoda 

vasica has been found to reduce the serum level 

enzymes and Bilirubin in the treated groups 

compared to untreated ones in dose dependent 

manner (Table-1). The liver sections treated with 

AV also showed the normal hepatic cell 

architecture and portal triad coincides with serum 

levels. 

The serum and histopathological results confirm 

the hepatoprotective activity of Adhatoda vasica. 

Thus may be the best remedy for treatment of 

liver disease in developed as well as in 

developing countries. The results coincided with 

our investigations that200mg/kg b.w showed the 

best protective effect against the carbon 

tetrachloride induced liver injuries, therefore the 

possible hepatoprotective mechanisms of extract 

of Adhatoda vasica may be due to preventing 

process of lipid per oxidation, inhabiting the 

cytochrome p-450 activity, stabilizing the 

hepatocellular membrane and enhancing the 

protein synthesis. Preliminary phytochemical 

studies have indicated the presence of flavonoids 

in Adhatoda vasica. Flavonoids consumed in 

large amounts in diet, are known to protect 

liver
15

. Hence the anti hepatic toxicity of 

Adhatoda vasica may due to presence of 

flavonoids. 
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CONCLUSION 

On the basis of the present investigations it can 

be concluded that the ethyle acetate extract of 

Adhatoda vasica seem to poessess 

hepataprotective activity in rats, it is further 

demonstrated that 200mg/kg b.w. dose  has 

prominent hepatoprotective activity as is evident 

from the biochemical and histopathological 

parameters. Further studies are needed to 

elaborate whether some compounds present in 

extract responsible for hepatoprotection I CCl4 

induced hepatotoxicity and the molecular basis of 

their mode of action. 

 

 

 

Table-1 Effect of Ethyl acetate extract of Adhatoda vasica on serum parameters after CCl4 

administration 

Groups Dose SGPT SGOT ALP Bilirubin 

Normal 3ml/kg 55.93±12.3 66.78±5.82 17.6±2.06 0.31±0.05 

veh+ccl4 1ml/kg 330±25.7 211.68±21.66 49.06±5.93 5.21±1.13 

Std 50ml/kg 67.81±9.59 82.38±5.39 19.25±3.41 1.63±0.18 

Ext-1 100mg/kg 115.62±8.84 130.4±9.8 30.29±3.75 3.75±0.26
* 

Ext-2 200mg/kg 82.81±6.32 91.01±8.99 22.3±3.5 1.98±0.36
* 

 

Bonferroni t test was performed. Each value represents the ± S.E.M, for six rats. Significantly different 

from CCL4 treated Group p* < 0.05 

 

 

 

 

 

  

 

 

 
 

 

 

 

Fig-1 Control group animals: Section of liver shows a normal hepatic Cells with well preserved 

cytoplasm, prominent nucleus and central vein 
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Fig-2 CCL4 treated group animals (1ml/kg): 

Section of liver reveals centrilobular necrosis, 

dilated sinusoidal spaces and necrosis with 

blood pooling in sinusoidal spaces 

 

 

Fig-3 Silymarin treated group animals 

(50mg/kg): Section of liver reveals marked 

improvement over CCL4 treated group 

 

  
Fig-4 Ext-1 treated group animals (100mg/kg): 

Section of liver reveals decreased necrosis and 

inflammation 

 
Fig-5 Ext-2 treated group animals (200mg/kg): 

Section of liver reveals normal hepatic cells 

with much preserved cytoplasm and central 

canal 
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